Due to land use change mainly for induced agriculture, Tamaulipan thornscrubin northeast Mexico has been cleared and transformed into small patches of vegetation as small as isolated trees surrounded by agricultural fields. In this study, we explored how tree isolation or growing inside a fragment of remnant vegetation influence diversity of coleopterans in two plant species (Prosopis laevigata (Humb. &Bonpl.exWilld.) M.C. Johnst. (mesquite) and Ebenopsis ebano (Berl.) Barneby (Texas ebony). We found 72 coleopteran morphospecies; fifteen occurred mainly in remnant fragments and ten mainly in isolated trees. There were more insects under isolated mesquites than under those immersed in remnant fragments, while in Texas ebony the highest beetle density for isolated trees coincided with periods of bean and maize in surrounding agriculture.
Introduction
Fragmentation of natural vegetation is one of the main causes of extinction risk and reduction in population size and distribution (Fahrig, 2002) . Matorral, also known as Tamaulipan thornscrub is the native vegetation to northeastern Mexico and South Texas (Reid et al., 1990a; Foroughbakhch et al., 2013) . This vegetation is diverse in woody plants, half of which are thorny (Reid et al., 1990b) . Due to land use change for induced grasslands and agriculture, this vegetation has been cleared living behind small fragments and often isolated trees of species with fodder or food value (Jurado et al., 1999 , Jurado et al., 2006a Antonio-Nemiga et al., 2008) . Two of such species are Prosopis laevigata (Humb. &Bonpl.ExWilld.) M.C. Johnst.(mesquite) and Ebenopsis ebano(Berl.) Barneby (Texas ebony). Both species produce high quality wood, fodder and edible pods (Reid et al., 1990b) .
Vegetation fragmentation affects species density and diversity (Didhamet al., 1996; Malcolm, 1994; Laurance et al., 1998; Silva et al., 2014) . In general, there are fewer species in isolated small fragments than there are in larger fragments or continuous vegetation (Scariot, 1999; Wettstein and Schmid, 1999) . A better understanding of landscape composition and spatial configuration of landscape elements and how they affect spillover of functionally important species across managed and natural habitats is needed (Tscharntke et al., 2008) .
In here, we explored how tree isolation or growing inside a fragment of remnant vegetation, influence diversity of associated insects. Insects respond rapidly to environmental changes as they have many life cycles in a short time, when compared to other species such as birds or mammals (Brown, 1997; Hunter, 2002) . Coleopterans in particular are easy to sample and relatively easy to identify as families or even morphospecies (Hirao et al., 2008) . We hypothesized that species richness and diversity of coleopterans would be lower for isolated trees than for those immersed in remnant fragments.
Material and Methods
The study area is located in Linares, Nuevo Leon, Mexico (24.49 N, .30 E and 337 m above sea level). The area is relatively flat with gentle slopes and deep vertisol soils (INEGI, 2008) . Under each tree 8 pitfall traps with water and detergent were used. Pineapple and tuna were used as attractants. Traps were left for 48 hours during each sampling event. Insects were separated and later identified.
There were three trees of each species in agricultural fields (considered as isolated) (n=6), and three trees of each species inside a thornscrub fragment (n=6). There were five collecting dates. The results were submitted to one-way analysis of variance to determine differences between tree species and isolation treatments.
Results
Insect density varied between samples, from 440 individuals in November to 7,771 in April. Across samples 15,845 coleopterans were collected. Insect density was similar between tree species: 8,339 in Texas ebony trees and 7,506 in Mesquites (F=0.026, d.f.=9, P=0.875). The total number of beetles under isolated trees and those immersed in remnant fragments was also similar (F=0.675, d.f.=9, P=0.435). There were 10,077 beetles under isolated trees and 5,768 under trees inside remnant fragments.
There were more insects under isolated mesquites than under those immersed in remnant fragments across sampling dates ( (Table 1) . Five species (Cucujidae A, Histeridae A, Nitidulidae C, Nitidulide G and Scarabidae A) occurred in large quantities under isolated trees and may be favored by human transformed environments (Table 1) . In Figure 3 the number of individuals for each morphospecies is plotted for each isolation condition. The amplitude of both curves is similar as the number of species is similar in both conditions. The curve for insects found under isolated trees shows one dominant morphospecies (family Histeridae A), and one co-dominant morphospecies (family Nitidulidae C). Whereas for insects found under trees inside remnant vegetation there were four co-dominant morphospecies (Chrysomelidae A, Histeridae A, Staphylinidae F and Anthicidae A).
Discussion
The higher beetle density found in isolated mesquites could be associated to the higher fruit and seed production in those trees (Cuellar, 1999) . Isolated trees, perhaps with more available resources due to less competition may support larger insect populations in agreement with Abrams (1995) productive sites theory. For Texas ebonies in contrast, beetle density was not consistently higher for isolated trees or those inside remnant vegetation and the highest beetle density for isolated trees occurred from March to April, which coincides with bean and maize in surrounding agriculture.
For both tree species there was no difference in the number of beetle species in response to isolation. For isolated trees however, one insect family is dominant while for trees inside remnant vegetation four families are co-dominant. This is in agreement with Parmenter et al. (1991) findings of greater dominance found across disturbed ecosystems.
The relevance of habitat fragmentation in biodiversity and ecosystem functioning has been described as an area where theory is still ahead of empirical research (Tscharntke and Brandl, 2004) . In our study we provide some empirical information that seems to be in agreement 
Conclusion
Insect density varied between dates but not between tree species. The total number of beetles under isolated trees and those immersed in remnant fragments was similar. There were more insects under isolated mesquites than under those immersed in remnant fragments. From the 72 morphospecies found, 52 occurred in both conditions although with different number of individuals. Four species occurred only in remnant fragments and were not found under isolated trees, and two had little representation in isolated trees. Five species occurred in large quantities under isolated trees. There was one dominant morphospecies (family Histeridae A) and one co-dominant morphospecies (family Nitidulidae C) under isolated trees. There were four co-dominant morphospecies (Chrysomelidae A, Histeridae A, Staphylinidae F and Anthicidae A) under trees inside remnant vegetation. 
